). This suggests 70 complex admixture pattern between HG and farmer groups to shape Gurgy mtDNA 71
diversity. 72
Previous mtDNA studies 2,10,11 have used serial coalescent simulations to test for genetic 73 continuity between HG, Neolithic farmers and extant DNA samples from the same 74 geographic region, and regularly concluded in genetic discontinuity between groups. 75
We used a similar approach to address if the observed level of mtDNA differentiation 76 between European HG, Neolithic farmer and Gurgy groups could be obtained under a 77 panmictic population model with various combinations of effective population sizes. 78
Our approach differs in three major aspects from previous studies 2, 10, 11 : first, we 79 grouped the ancient mtDNA sequences according to subsistence strategy (HG or 80
Neolithic farmers) and Neolithic context (Mediterranean/South-, Danubian/Central-or 81 Gurgy-farmers). Some of the sample groups are consequently contemporaneous and 82 can represent various regions. Second, we did not include modern population sample 83 into the comparison. Third, we extended the effective population size ranges used 84 previously 2,11 towards the lower bound to explore further demographic scenarios. 85
86

MATERIAL AND METHODS 87
We compiled 282 available ancient mtDNA HVR-I sequences 88 (NC_012920.1:m.16024_16380; Table S1 ). Following Rivollat et al. 2015, ancient 89 mtDNA data were partitioned into 4 sample groups: (i) Gurgy Les Noisats necropolis 90 (hereafter referred to as "Gurgy", n=39 sequences), (ii) Neolithic farmers from south 91
Europe (group "South-F", n=56, partitioned into 4 chronological sub-groups), (iii) 92
Neolithic farmers from central Europe ("Central-F", n=147, 5 sub-groups), and (iv) 93 hunter-gatherers ("HG", n=40, 16 sub-groups). Chronological sub-groups were defined 94 according to both shared geographic location and median calibrated C14 dates (see 95 term effective human population size of 10 000 individuals outside Africa 13 and 105 4 assuming a 1:1 female to male ratio. We explored 50 values for N UP ranging from 1 to 5 106 000 and 50 values for N N ranging from 10 to 100 000 (Table S2) . We generated 50 000 107 mitochondrial genealogies of ancient HG and farmer sequences using fastsimcoal 108 version 2.5.1 (ref. 14) under each of the 2 500 N UP -N N combinations (Table S2) Bayesian computation (ABC) -related approach 16 (see details in SI). We used the 118 rejection algorithm of the 'abc' package 17 available in R to retain the parameter 119 combinations that generated simulated pairwise F ST the closest to the 6 observed values. 120
Even though we provide some effective population size estimates, we caution against 121 over-interpretation since there is likely insufficient information in the data to make 122 precise estimates. 123 124 125
Results and Discussion 126
Analyses indicate that for the six pairwise population group comparisons, some N UP -127 N N combinations can result in simulated differentiation greater than the one observed 128 (grey area on Figure 3) . Notably, results show that we cannot reject the possibility that 129
European HG, South-F, Central-F and Gurgy were sampled from a single panmictic 130 population. Whereas these results may appear to contrast with previous studies that have 131 used serial coalescent simulations to address local mtDNA population continuity 132 between diachronic HG and farmers samples 2,11 , we highlight that our analyses do not 133 address 'population continuity' as defined in these studies. The grouping of diachronic 134 samples may artificially reduce the level of differentiation that would be observed in 135 case of significant mtDNA population structure. This grouping none-the-less allows us 136 to investigate the genetic relationships between set of lineage samples associated with 137 specific archaeological Neolithic contexts. 138
We confirmed that our panmictic population model generated simulated between and 139 within population group diversity values close to the observed using an ABC-rejection 140 algorithm (see SI and Figure S1 ). The 95% credible intervals estimated from the 141 As with any model, the one we test here has a few assumptions that may not hold, e.g. context and geographic location; one group can consequently be sampled from more than one geographic location; for those groups with more than one location, only the location of the largest sample size group is displayed on the map (details in Figure 2 and Table S1 ). 
